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in 0 in the line OA, and a couple, Pl acting at <7, and Pt at (7 in-the line OA', on an arm 00** Reduce similarly all the other forces, each -to', a force acting on O> and to a couple. But all the couples thus obtained are equivalent to a single couple, and all the fortes are equivalent to one force. Hence, &c.
671. Reduction of any number of forces to their simplest equivalent system,
Suppose any 'number of forces acting in any directions on different points of a rigid body. Choose three rectangular planes of reference" meeting in a point O, the origin of co-ordinates. In order to effect the reduction it is necessary to bring in all the forces to the point O* This may be done in two different ways—either in two steps, or directly.
572. i« Let the magnitudes of the forces be P*, Pt> &£., and the ^co-ordinates, with reference to the rectangular planes, of the points at which they act respectively, b.e (x^y^, %), (xt, ft, 3,), &c. Let also the direction cosines be (4, #%, #0, (/„ tttt, ttj, &c. Resolve each force onto three components, parallel to OX, OY, OZ, respectively. Thus, if (Xit K, ^), &c., be the components of P^ &c., we shall ifeave
*,; &c,                            (2)
to                             (3)
To transfer these components to the point <?, Let %„ in MK> be the component, parallel to OX, of the force Pl acting on the p.oint M. From J/ transmit it along its line to a point N in the plane ZO Y: the co-ordinates of this point will beyv xv From Iraw a perpendicular NB to OYt through B draw a line parallel to 'fyaOX. Introducing in this line a pair of balancing forces each equal to J^i, we have a couple acting on an arm gl in a plane parallel to XOZ, and a single, force X^ parallel to OX in the plane XO Y. The momefit. of this couple is Xjpu and its axis is along OY. Next 'transfer the force Xl from B_ to O> by introducing a pafo of balancing forces in X'OX, one of which, with the force Xl in th^ line through B parallel to ^T'JTand the direction similar to.OX, forn) a couple acting on an arm j/t. This couple, when-^ and X^ are both positive, tends to turn in the plane XO Y from OY to OX. Therefore by the rule, § 201, its axis must be drawn from 0irithe direction 02?* Hence its moment-is to be reckoned as - X^y^. Besides this couple Inhere remains.a single force equal to Xu in the direction OX, through the point O. Skoilarly by successive steps transfer the forces Y^ Z^
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